(12) it ISS *l * I C S L N -C ^ ^ f= II til ISI 



(19) ]»^9a^mmmmm 

(43) Blllg^llfl B 
2005 ^7 ^ 28 H (28.07^005) 




PCX 



(10) BIIJg^MS# 
WO 2005/067974 Al 



(51) 




A61K 45/06, A61P 35/04 


(21) 




PCT/JP2005/000527 


(22) 




2005 ^1 ^ 18 H (18.01.2005) 


(25) 






(26) 




B*i§ 


(30) 


*#il2004-011024 


2004 ^1 ^ 19 H (19.01.2004) JP 



(71) mmx(mm^^^<±x(D^Mm\z'z>i^x)i^A^^ 

;i- U X > h ^ A' V-y— -tZ ^ t°— (ORIENT CANCER 
THERAPY CO.4.TD.) [JP/JP]; =r 1810015 ^mlKHffi 
m 1 T a 1 S 2 1 Tokyo (JP). 

(72) ^B^^;fccfcU^ 

(75) ^BM%/ihmx (mmiz-Di^xcD^): j\:^mMm 

(YAGITA, Akikuni) [JP/JP]; =r 1810015 SffilSHJBrfi 
:^;R 1 T S 1 S 2 1 Tokyo (JP). 

(74) {tSA: l£l] 1^ (SHOJI, Takashi); =r 1010032 

^{-tHIES*fflT3Ta 2S 1 O-^ SNg*fflie;U 

6 m Tokyo (JP). 



(54) Title: DRUG FOR REGULATING CANCER METASTASIS TO BONE 
(54) Sg^a)«f*: t)<^(D^K^^(D9^UM 



ON 

in 



[0 Cqx2^0$M^j] E 



B TREATMENT OF METASTASIS 
TO BONE -MECHANISM OF 
REGULATING OSTEOCLASTS- 

C INHIBITION 

D PROMOTION 

E Cox 2 SYNTHESIS INHIBITOR 

F OTHER TRAP 

G IRESSA 

H DECOMPOSITION 

I OSTEOCLAST PRECURSORS 



(57) Abstract: To achieve an 
improved effect of regulating cancer 
metastasis to bone, it is intended 
to provide a means of completely 
regulating cancer metastasis to 
bone by repeatedly selecting 
drugs. Use is concomitantly 
made of a substance inhibiting 
the activation of osteoclasts 
by decomposing an osteoclast 
activation signaling molecule 
TRAF6 together with a substance 
regulating the differentiation of 
osteoclast precursors into matured 
osteoclasts and/or a bone resorption 
inhibitor and/or a Cox2 synthesis 
inhibitor. It is found out that the 
concomitant use is highly useful 
in regulating cancer metastasis to 
bone. Moreover, it is intended to 
provide a drug for regulating cancer 
metastasis to bone characterized 
by concomitantly containing an 
IL-12 production inducer as a 
substance inhibiting the activation 
of osteoclasts by decomposing 
an osteoclast activation signaling 
molecule TRAF6 together with 
a tyrosine kinase inhibitor as a 
the differentiation of osteoclast precursors into matured osteoclasts and/or a bisphosphonate as a bone 
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o 



substance regulating 

resorption inhibitor and/or a Cox2 synthesis inhibitor for inhibiting the stimulation of RANKL/RANK receptor. 
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(81) m^mmyj^cDtjii^m^j . ±x(Dmm(Dmi^mi^^ 

Pitgj: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, 
NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, 
SG, SK, SL, SY, TJ, TM, TN, TR, XT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) tissfS^cDTSLNRiy, ±x(Dmm(DjA^mn 

ti<'^^)i ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, 
SD, SL, SZ, TZ, UG, ZM, ZW), ZL — ^ T (AM, AZ, 



BY, KG, KZ, MD, RU, TJ, TM), B — U^y/i (AT, BE, 
BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, 
IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), 
OAPI (BE, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 
MR, NE, SN, TD, TG). 

— mmm^m^m 



jL-um^mmmt. ^^m^m%mm^h>mm^^mm-^(D^it(Diimmmt lt<z)^p v>+^— tfiassy&t/ 

/Xfi#l»JR(DPfiS^IJ<t LX (D [i:!^y ^ Ti- h^t//^3lfiRANKL/^RANKSS<*<7)»J3»$RaS-r'5fc«>fC 
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m m m 

[0002] :$:mmi^.mmiC^'0^a^mm^tl^t^^(D, 0;2^#|fmiS#IS2OO4-OllO2 

[0003] 'Wi-i^<7)mmjmm^^^h^o mat-rcF js ^iGFsfj:t'<DmMmi^^^^m'mi^w 

S^lS;^)^^0^$tl/§PTH-rP (Parathyroid Hormone Related Protein) ^^fk'WMi^^ 
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[0004] ^mm^(Dm^m±Ay^mi'ii. ^i^:ff>mmi^i3n^mmmfj:^^tvx^ -n^ 
^w-ti^dr>^i2 (iL-12) ^^mr^m^'r^m'K(o^nmz.m § u ^j^m^w- 

;!jPXi^dS^(D^tg^#i-§r^^^^b. ff:fe^^ife (Novel immunotherapy for 
cancer) (NITC) ^'bV^5^^;^?'Vt&i^)fe^^i:bfCo «^5feIL-12{*. ^;(fV^^;OSfc§ 

[0005] , TNF a ^IFN y ^IL-12^CTL?g-'|4i!V ^5/V^h'tr=^7^T|fflJi^(D^S'|4>ft: 

^m^ii5i^;^^tiO„ o^«9iL-i2o0^ii3iiji. ^'7—Tm^(D^m\:.tmuz. 

^J^b-C^nv-^^^^— if la^^Jf^^i g ^flX\ ZD1839 (-TWi^f - : ^m^U T 
y^Vy-^^ti) «EGFR (_h^^SH^^g:^#:) ^ni^>^'i-—^(DNlFm'k^m^ 

^niyi^^-i-—^m^^mm'r^o ^(d'i^^. EGFR(D^,oitM. mil. 
\z.mwr^i^^^^^^BimiEG¥R(Dm^m^MiyK±.&,m^m^ (egf) mm^^i^ 

EGFR(D s By^^>fb*3j;t;?«^ (D«rt^6^fcAy{*<(Dy>-^>fb^ai#?gri-i^ 

l;iJ;«9^Sf^ffi^^m'r6o IMC-C225(EGFR;^6^^7i^n— -^/V^^) fij^Ji^J^^ 
ffi<^EGFRlx-fe:7'^— §135>^^lib. EGFRO g By^^^b^^^Ji-^^ir-C^nv-^^ 
If Stt^Pfi^i-^o fe::^^^f*EGFR^^ |Wltt^tiOHer2/Neui;i>^'r§ 
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^y^vi—^^U^i^-X:^h<0. STI-571 (^V^iy^) i^BCR-AhKD^tiiy:^^^—^^^ 

[0007] ^(Dx^fj:^^mMmmmnwr?^^==-:^j>>(D^>BmmtL-xm s ^n^^K ^<d 

^^f^V^*fc^^e^^^^V^x./.^V^o fctx.it. ZD1839 (-T {^TJ^h^if 
PR(§|5^m^)^5lO-20m%-e. CR(^:^m^)«^<^^V^i!-^o-ObJ:V^;05. ^oTt> 

[0008] #fFJcmi:#^^10-139670-^^# 

Vol.20 No.l7(jtflJ)2002 
0WnXm:Jkm-:^&'&m Vol. 7 No.3 2002-7 

[0009] ^&(D'wm^nm<Dxmwm^^hfchir^t^ n mtu mm<Dm 

[0010] ^mm\t. m'wmm<D^mmmmm^^TRAF6(D^mi^^^^'WMs^(Dm\^ 

[0011] irfj:iDib:^mmi^. 



wo 2005/067974 



4 



PCT/JP2005/000527 



HER2/neu, HERS. HER4. c-kit, PDGFR. bcr-abl, EGFR 

[0012] ^m^xi-i. ^'wm]i^(Dmmmnmmi^^TRAF6<D^^mi^x^U'wmm<Dm 

[0013] [|l|l]fiS'frilffljB^(Z)?f^^(D|ll^-efc§o 

m2]MTcmm(Dm^xh^o 



wo 2005/067974 5 PCT/JP2005/000527 

m4mmm^^iro mmmi) 
msmmm^^iro mmm2) 

[0014] j^T. ^mn^n\^<wm'r^t^. ^mMm^-^^m-^fix^^^m^m^i^xj^n 
[0015] ifimm<Dm^w^Ai^m(Dif:ym^mmmmTc)t\t^ A-D<Dm^^^^mm 
^um\^x^iymA^^m^^:ijWiX-h^o ^fimaMP^^mumum^ (vegf) ^ 

[0016] m=-(D^mm^n: js \,z^;v^iymm:UW'r^it^m^n^^^xThi-^^v^4 

cm{-^y<—y^]}^^m^-mt5X'm'&i^^^^xh^i^^. ^(DCD8{+y<—y:tT^m^ii. 

M'f^WmmmmCTUt^mnUmUmSTC-, suppressor T ceVdtifim. ttf# 

IL-12fii:dS7.8 pg/nil^_h-efetLf^CTL-efe«9. IFN y ^IL-12dS^fii:-efetl.{^STC^ 
^JS^tV^o ^rT*CTL^Sfi4{*. IFNy (IFNy ie)^>L<{*IL-120^tg;^ 

(IL-12fe)T'fP#:dSRrtg-efe6o 
[0017] ^H^t/^E(D'f'^ffl^j7:-efe§ a l,3:^Vv;&>'«it^&#i-§^k^i^(DS-^t^i; 
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NKTP(+)^fa-r)'eNKTiiffljia(D?S'l4{i:j*li'j^Brt^-efcSo 

[0018] bfc/55oT;^fVm^l^*5{t§ff:fe3^^& (NITC) X-h-^Xh—m.Wi:^^mmX^ 

CD3(-)CDi6i(+v-?— :7;^-y^^'fil-e^jMRrig-efe§o nKTmm(Dmmt\t 

CD3(+)CD161(+)^>L< {*CD3(+)CD161(+V-?— :7;^y Wft (NKTPfjtt) -e^ifPtt^^Brtg 

n. i3 i,3^;v^imm.^n^^wmmmn^mm:. nbgtm) ij^-e 
^<Di:.^fmm^h-^mm^iX<mmnmx^^o ^^mmxmm^ui^-um^ 

CTL^mb^J (iL-i2^f^M^^J. in¥y M^mMM) -efc-s iS -i,3^^;vti>mm: 
l^6^i;if* 10 0 ra— 24^^ ra. ^^0Sf*PB 0 Xf* 1-3111/ 0 -e. ^^b<f* 

iS 0 S^-Cfc^o ^^f^CTL^mb^J (IL-12M^«I^^J. INF y M^mMM) U 
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[0020] iL-i2m^m^^mtm-wms^(D^mmmmm^^TRAF6(D>^m(^mmmc-D 
mt^^^o mi) 

NITC#f;iCTL^tt>fb^J (IL-120^M^^J. INF y M^mMM) «I^HttThli^-r 

h;^;^^(lFNy , IL-12)^M^l-TCTLcD^/^e>-fNK|BJiS^NKT|0JiS^^^'|4^kb 

-c^ffi5»f^ffl^/L3Hi:bJt)^f^^&-efe§ (1112) o ^(DThli^-r^;(7-r>'f«'fr*0Jia 

mm^m. inf y m^mmm ^m'wm^(D^m.^^u\.x'wnm^^mrr^^tK 
/^^(iii3)o t^^. 'm£mn-^Kx\^^^<(Dm^m(Dm^^m. ikmmmi^m 
nm ^'rnhThi^^v:^-(iy(Dm^^nU'r^h(Dx^^:Lh±^h. ^fhh\^-w^w^ 

[0021] mTCfhmK^^'W^^(DmmWi^ 

J^;^. 82#i| (57.3%) {Z.^^'&Ltm^htvk.o ^fc55^[| (38.5%) ^S^^-efc«9. M^^i^e 
^J(4.2%)-efeofCo ^r-e(O^JSSP{*#v'^^. MRK CT#CDiii'a^^Blf-e'H'^# 
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^^f*65^J-C\ 480!) (73.8%) -e^^. 16^J(24.6%)-e^^. Wi (1.5%) i^m^mX* 

2) %m(D'W^^&nmir^mmm^ 

6.0%) T^m^mxhotco 

3) mm(D'W^^&n^M'r^mmm^ 

m (53.6%) -e^^. 2m (7.1%) ;as4ffi^^r|-efeofco 

[0023] :^mmxi^^ :i(Dm'wmm<D^mmmmm^^TRAF6(D^mi^x^^'WMm. 

fe^o '^^i^^^^-i'—^mMM(DMc^mi^. ZD1839(-fW5/i^^B«p^)X{^STI571( 

^v^^y^mffn^)^m^x^^'d^. ^wf-^i^i^^^—'^mmm-d^^mmmx^ 

^tihUU^-^^tl^X, HER2/neu, HER3, HER4, c-kit, PDGFR, bcr-abU 

'^mmM(DU-^m\^. ^^^mmt^'>^(Dmmi^^mcm^^\ io-5oomg/ a 

ll*^!ll&U^2(D5!m^!|{*Thlf--rh;^7-r^<^IFN y 4^IL-12/5S^*fi^^$tt-rv ^fc 
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^^n^hy!>A200— lOOOmg/0 (^VKn^/V:^#lS^), Tl^^-Kn^^^hyi^A 

;dcfpi^2.5mg/0 Ti^^b^/V:^^^^) J^^if^a^fet). ^^WtX. 

T«^-?^Kn^^n^hy!^i^30— 45mg/0 (Tl/y'VTi^SM^). TW^-Kn^-^^ 

m-ef*feS:5S|^flg^^LT-r^^>-Kn^— MO— 5Omg/0 (BONIVA). i^nKn;^— h 
1600— 3200mg/ 0 (Bonefos:^^|SS^ Ostec:^^|S^) ^ ^/^Ki:i^— h240mg/ 0 
(Skelid : ^^^^) tx:Ei)^m . ?iti)-^^L-CyVKP^— h (Zometa : ^^MU) ^-T 
^<?^/Ki:i^— h2— 4mg/IllJfeif^5fc^o 
[0025] $^)fe:;2|s:|g5a-ef*. RANKL/RANK^^#:(DflM^PlW-r^fcJe)};iCox2'^^|5B. 
M^m-r^^i:^jWa-e^^o Cox2(D'^j^;5SRANKL{;i>y-i-^PS.»i?--rh;?;-i':/-e 

feSfigt-i-JMiJiaff^^^P^JH^ (OPG: Osteoprotegerin) (DM^^nU-t^ftJiyX^^o 

^^-e$56_hfBcox2^^iJaw^j^#ffli-5i^:55^^-e$>5o coii2^m^mmc 

ry— /Vg^^^<D3ihK^:^4OOmg/0 : ^» 

:^;^-<-r>':^^®^. ^^i-^;^:^^^^, XN-r;^^5/i5' : 

;^A10mg/ 0 tVi5^:^^^^) . ^(D#.;?^^-e}**;?cm-t?fcS^S-fei/=idrv':7' 
200mg/ 0 (-feWy^V^/i^;^) , i:i:7cnr2dr->y^l2.5— 25mg/ 0 . ^^;V'f^ 
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drv':7'io— 20mg/ 0 (^^:^h9) . ^^:^W^7!)^:h^o 

[0026] :Ltih4-D(Dm^mmm it. mm^mi!)^^-^'^^^ if tb^^^^fefT^-^-ct^^v \ 
NKmmm\(Dmm^^nmx:h^o ^^v^^yrf^, :73^^^/#(Da i,3i//v;^7>'« 

+) , CDS (-) CD161 (+) ^<—^:t])l^M^^. CDS (+) CD161 (+) , CDS (+) CD161 (+) 

mXh^o ti:^. CD3(+)CD161(+)(iNKT^JJ^(DS:^#:NKR-PltC{tffii-S-^^ 

[0028] ^mm(Dm'm it. ^(Dmm m^mmir^^txm:ffi^ mm^^^:^:^. mm:ffi^ 

M^^V. :^^;^V, Wli;^V. MW;^V. ?L;^f^. l^nm:ff'^. m^^-. ^^>'. m 

sg;^f^. A)K;«f>'. mm^^^'. m^'^. m^^^. mM^^>. m^^^^. 3^ms>. 
[0029] ^^xit'^mm)^. MMm. h^^^i-t:^Tti^\''mmmm^. ^mm(Dmm\cM 
^:ffi^m^^^ir^t^. _hiEc^^5S^^i^*L/cCv ^i^^mxh^is,mm^t^mm 

irf£ibi^5FU, UFT, ^:7n— /V, :7/v:yn^, CDDP (5 g— 10 g) (D{£^ftS^i57 

=¥y7"— /vfe§v^}ii57=3ry— TKyT-^-rv^:y. -^^h-^^^y^. cpt-ii/^^^od^s 
V ^T^s^»Mtif COM . :^T^4h^mmKm ^x-h^m&u^m^mr^!ii''m^ 
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[0030] mm^Xxf^'^4h:f34><Dm\'M:ijm^!^Ti^Wmir^o 

c13<Dy^/^^^;loV^-C. CD3;OS|^'l4-e;0^oCD161;OS|^'l4[CD3(+)CD161(+)](OilHJia 
^^^i-^o NKT;MJiS(D}toJia^ffi^i^-efc^CD3*Dj;rJ?CD161^, ^/i^n 

^^■t?NKTfflJJ^dS^g'|4^t:$tl.-CV^6i:{*. y>^/N5t(^4''eNKT[CD3(+)CD161(+)]|ffl 
o [CD3(-)CD161(+)] i!{*CD3;55|^tt-t?;5^oCD161^5^tt(Dm^^^i-5 

[0031] llJg^J-e«:^>-m#<^«^fflv ^-c. jfeff'^Ji^fiiov >T^Ji^^ffi^i^-efe^ 

CD3. CD161. CD8{COV>-C|^tt-|^tt-e|E:;glJb. #«(D*iJ^^, :7i:i— i^-rh^h 
MV^fcTwo Color^StCJ;«9^&jM«9S!j^bfCo ^(D^^CD3, CD16U CD8tC 

[0032] (^-?-7;ry>^ffi^7^fflJia(^PJ^) 

7N^iifiL4'(^y^^■^^^-oV^-C. #fflJja^ffi^J^-efc^CD3, CD161, CD8(D5^2#^ 

;!JP^^^-^— ^;^y>^^#:(Pharmingen^tM) ^^bT^J^^^it. $fef^PRE-Cy5 
UM^^^i^ (DAKOl±'|4) ^^;!jPLrSJ^;$*. OV ^-C^CDS-PE (Coulter 
6604627) ^#:*5J;U?^CD161-FITC (B-D) ^#:^^;(lPL-CMJiS$-^. ■?:(D^:7n— 

[0033] (f--rh;&-r>'^aij^-r^fcJ?)CDK3^(DM) 
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(Phosphate Buffered Saline) (PBS)-e2f^{;i#f5UTiii;fPLfc^. FicoU-Conray 
Phytohemagglutinin) (j:>lFCO^±M)^20 n gXnA(Dm&t^j:^X^KMK.. 96'r:'^4 

2 

[0034] (IL-12(Da!j^) 

iL-i2m(DmMi^^i$^^^(Dm^. ^^t^'^^^^^imx-^^^^. r&d systems 

U—h<D^'^iZ.W\^^^M'4^Assay Diluent RDlF^SOju U (standard) ^fc 

^?af;iT#MU-C2^raHJ^?$ii:fCo ^<D^. ®#t^$U?^-?—:^=arv^^—^' (horse 
radish peroxidase) (HRP)^f^^IL-12^#:^200 ^ 1-f o5>^^b2B#r^^ta-e#^ 

t^#i-^tft<20iL-l2^^»J;<9li5l[-frb«?)§atg^l:*i-^o 

[0035] (iFNyCD^'J^) 

IFN y (7)PJ^{*, BioSource Europe S.|±<Z)IFN y EASIA^^/h^ffl V ^T. 

SS'J^&(EiAi£) -ea«^bfco ^^t;i}*965^:-^-r^n:/w-h(o#5^:t;i^P?g( 

standard) *fc{*_h|B|i^bfci^:^Sf^2f§^Br3^Lfc^>CD^50 ju lTo5>i^L. HRP^ 
m^IFN-y ^#:^50ju l-ro5>?^UMt;iMSb?fe:55b2^rfl^?a-eSJ^:$ii:fCo # 
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[0036] (5k'w§r^mmm(Dm'^) 

^PS.*H^^^^K>^i5r^ WendostatirKDS'J^) TfT|K^5^hC)#^5^:^^ ( 
ELISA: enzyme linked immuno sorbent assay) (ACCUCYTE Human VEGF, 
ACCUCYTE Human bFGF, ACCUCYTE Human Endostatin: CYTIMMUNE 
Sciences Inc.) "CifiLM^ISS^Sy^bfCo 

[0037] ('wm^mm) 

•W^^f^^^U^^f^Wmit. -efe5iCTP(D^M(-J:o/co ictp 

tt. 'W^Ai'R(7)!>^m^^'^—^—tl.Xmm^t^nxm^ ^[)x.f^Orion|±M(7)lCTPdr 
2/h(Clin. Chem. 39:635—640, 1993)ii^h^o wtl/}*JI5^th^ifii'fr^*tM^^i^ 
y'VT/Vci^^^^—^iCX-DXin vitro {;iT^^^*tMbfct>(O^^J^ (ICTP) tVXm 

v^. ^^^ic^mi^x^i^^i'^mu ^m^^^^mmu m^m9i^:t-(j^yT^y±-a 

KIA) tVfch<7)Xh^o ^COnmmm~i. 0. 5ng/mliJ^T-e*>«9. m'^n'Pt^<th 
SOng/ml^-eRrt^-efe^o -^fc. 25m^^h72m^X(D287m(D]k^^mm^. 3. 
00±1. 12ng/ml(W±S. D. )-efe^o JfiL^'lCTPf*, ^fl^X'W^^^m^^ 

m}^tiW:y(:4J^yTy^4nmm-hmm^mm'^mxh^o nm^m-i. m^^^h 

l^m^j^^thX\^^^(DXmVi^i-^o :S;i^6«JtC(i";^|S^30: 1411— 1417, 1993"^ 
(D^yh:t^im^. 4. 5ng/ml-efc§o 



wo 2005/067974 



14 



PCT/JP2005/000527 



[0039] m^<D^^mmn. i^(DCR (^^%m) . PR m^%m) . lnc (^m^m . snc 

^^M(D^&^]^<DCR, PR. LNC, SNC, PD<DfiJ'^^^i-o 

mmm 

i8 -l,3:^/V;^7^<D^^-eF*3HttTNF a , IFN y , IL-12^M^b-CCTL (^^r^— T^JiS 
ME^) . ILY (±4iy>^m) , (^^) . -T^^h— /v (NBG) ^^.S^^cojm 

[0041] llit^di 

(tTV^fCo 200X^6^ 11 0 j;<9NITC^§i^b/Co ttf3i||0<^'^— "efc^PSA, 
PAP^cloV^Tf^NC(D^J^-efeofc;5S^ IFN y *5 j;mL-12(D^^/ce^i4^#e>tfr 
\^^\C^-h^-h^t>h^^ -efc§lCTP(*_h#L^ftTV>fCo 200X^9^ 

^5^>'40mg/ 0 ) ^^oTV ^/Co 200X^10^ 29 0 J;«9-f W^/f-lT (250mg/ 0 ) ^With 

MS=i>'^VO^^^520mg/ H^T^Mii'^b-C^fCo ■?:^-e'YW^yi^C»^^*^250mg/ 

mm^^'^\.ft.\C\^t^f>^t>h-^^ PSA^T>^PAP{i^(D^^Kt-i£T, lCTPt)_h#;5S 
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[0042] mMm2 
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